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This paper reports the results of a reaction-time. experiment megsuring the -

s
s . [
.

reading time for sentences with various structures, preceded by a context 0 -

\ . - : )
. senten:;.\The target-sentences_had two forms, related by transFor:métions .
. F }'d' Y. : .
4 (Passnve, deerb Preppsnng, There Pnsert«zon, Ransnng to,SubJect .Raising oee

.
T e . , o -

e "to Object). These rules ch-ange word order or grammatlcal re]atlons, CIhé: -
< P

’ ooy 4 . . o
. “ ' Te, o B
T

A transformed version, w1tb a ’ress perspicuous ,structﬂre s harderfo . LA
- . . - . . .' wl r© L L. . . = -
- .p_rocess than the untransformed, ‘in a feutral’ coftext. Reactioo-time .

v - .
- - 3

-
4
< "
im

- - .

i déE;eases‘ if the context menti'qgs' the subject and~ topic of the' sentence. . N

* .
- .- ~ N . A .
: - T —

] H
‘A A mi smatch befween context -and. target subject/toplc increases- reacﬂorf" e

e
.

' ’ ‘ time somewhat. "The results have implicat.ions for the definition of . -

<
.
f [N . . . N . ‘ .

'&” _ . sentence topic as subject rather than initial element, "and for grammatical .

complexnty, which is not_absolute. . . _ . .. . —mw

. - . -y

Aruitoxt provided by Eic:
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Syntactic Compfgiity

-2 .

~

discouhse eonneetiens has" Yargely been ignoreqi with ‘the eiEéption of
" M;; . 'énaphoric‘reletibns bethe n'pronouns and antecedeﬁts.‘ beterminiﬁg the'
3 f ’ spec1f|c contrlbutlon of yntactlc structures of sentences .in dISCOJFSe ;’
i . ‘ would pEOVIde a ful;;r a¢coupt of the function oflcertasn transformatlons )
. - ’ in the Chomskyan tradltlon and of thelr hsythologlcal’rea1|ty Much |

- 1962; Miller & McKean, 1964 Olson & Fllbt,v1972) showed that the output’

-
1y -

- isolation than the cor §Sponding aetive sentencesf Subsequent work taking

) N

into account the-role f context fails to define how linguistic context

]"J?F—tFE@deﬁ\Ef?T)ﬁ'g"'iu“c "as “Passive v were somewhat harder to pl‘oc:ess—mL =

e ) . s I'. . . 2 7

—— e . e e e - .- oo s sahe g mmseos oo s sl o g - - - - - e - R R

3 .
and sentence structure interact. ., .-
. ’ . . -
1 -, . s \ -~

» This paper Eepor s the results of areaction‘time experiment, in which

*

. . N » . N .

.we measured the tihe.Thlch the subjects needed to ‘read and comprehehd' a

i

A g . .
series of sentences, the syntactic form of which was 'systematically varied. -

. Each of these target sentences was preceded by a context sentence which
P .

’ N N
- had some*§eméntic relation to what followed. We were jnterested in (a) the

* > - » L]
effect of syntactic structure per se on processing time, reflected in
N ) . \ v

quétion time in a heut?§} context,-and (b) the effect of prior context.

e

°
. - ol . . s .

v f. ,~on time needed to process a given type\;f syntactlc structure. That is,

. 5 .
.
Y LA

- -

‘e . ©  we were inferested in whether passive s Qt;nces, for example, took longer
to' comprehend in general than the correspo
- \."5 - d o

so,- db partitular kinds of d:ﬁcourse context

ing active segtences, and if "

fset the extra time required

- by a more.-compl&x syntactic structure?
e t . N . ¢
PR - ]
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We found st%ong effect of Tinguistic context

A\l

»

‘related sentence structures that might appear

isolation.

<

lnherently dlffncult constructions.

or non~canonical«stnuctures;

. time",which minimized or entirely did away wlth the d

. These rules have 'some |mpl|cat|ons fon

Syntactic‘Complexity .
. \ . ?
3

informatton on reaction

~

|fferences.between

ih a neutral context orf “in
shat constitutes )

.',: L . “
Some sentence types seem to be "marked'

not Follownng the mésg general patterns. .

" But from these features one

existing in.a language (cf. Bever, 1370)

R

P A et providna o Eic

S _. _

cannot automa

t|cally conclude that these structures are al\?ys more .

A¥

N

5

<

rather absolute

’

.
. -~

.
L e A

it is not always pos

solely on experimen

vsuch as Bresnan's Re

”

such experlmentaléﬁata have to take

-

.

syntactically complex sentence is shorter

given some information

- . . .

interested,ir defin

N -

what the Sentence

’

able to establish a

difficult Erocess.

property, affected by contexts of speclflc klnds

tal results, measurements of errors or o

')lt~abpears from the results we .report

. .
ing mores

is about, or -sentence topic.,

. !( . . ‘o
seems ‘that the cognitive

Difficulty or syntact1c complexnty'ls a relat|ve

Hence,
*
sible to base valld*dec:snons oﬁ

f react|on t|me,

al|st|c Theory of Grammar (1978). Generalizations from,'

k]

into account the normal use of language

«
.
.

in connected discourse. - ) i

. .
hat processing time even for a

‘i f the preceding context Has
e *
We were

N L4
i$ about.
P

of what the subsequent'sentence

v . T

. R R4 a e
sclosely how sentence structure serves “to define

<

I f the.hearer/reader sy

between sentence topnczand prlor context, then

©

is lessened to a |

.link lt

1

-] oad of semant|c processlng

-theoretical deSCFIPtIon )

“~L
‘ e -
. considerable degree (compare results of studles d|scussed on p. 4). This
o . Ky .
is the case even when the'syntactlc structure.of the/sentence requires
¢ a ‘. ; ! . v ! -
. . greater effomt,’as ih theicase of passive sentences, in parsing and
° . - . o . , . , ,
: assiénina,the correct grammatical and logical woles. Yet prlon semantlc .
~ . - Y . -" . R 2 ¢ \
\) (] N * * . ©
-y 7 F3 » .
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i , . . Syntactic Complexity
. . . ) ? \‘:v' N . Ll
> 9 - P - -
’ . ‘\ ) b .
information alone does not in itself have thé maximum effect on lowering
. ' ° ,&‘ R . . .f ' 'x
processing time. ' ) N '
4 o’ B
¢ s
" _Previous Experimental Work . )
! .

~ .
v . . . -

H

This experiment, like many otners, attempts to relate Chomsk§an

"« theories of transformational syntax to phenbmena about the processing of

<
.

language. However, whlle early studies assumed & Very d|rect causdl

¢ - ~

relationship hetween transformational grammar and language processing,

[ S »

subsequent research has revealed a much more complex'conhection to fe the

c A

case. Earlier studies such as ﬁiLler-McKean, and, Slobin (1962), Miller?

and McKean‘(ISGH)’ Meh]e? (1963);;3“& Savin ahd Perchonock (1965)"§F Vidgd "~

evndence that tran5format|ons such as Passnve, Negatlon or Questlon were

\jin some !ense psychologlcally real and therefore took longer to process or

— PR — P -

.
. . .

required extraustorage space in memory. -Hence structure% more complex .in
description will be more complex to process. Honever, this view, the
derivational theory of complexity, iails to aqoount for data in which
shorter Sen;ences Witgg%horter derivational histories were no eaeier to
process than longer%o;es‘(Miller é McKean, 1'964), or where transformations

"showed no appreciable'effecg, such as particle and adverb movement - o
. M N / . ! -

(Bever, Fodor, Garrett & Mehler, Note 1), or where transformations §ucH

B : .
- . '
’ ' .

aé deletion.of agent.in passive actually facilitate processing

P

~

(Fodor & Garrett, 1967). Indeed,‘as Fodor and Garrett (1967) reasofied, .

-

whether or not a given”transformation increases perceptual difficulty -

a : - .
. LI

seems to depend in large measure upan the resultant surface form.
2 . . ot _ ¢ e

' Transformations which remove clueg to deeper levels undoubtedly’increase .

v N . (4 . 3 -~ "’ 3 “‘ :
-the processing lpad (e.g., WHlZ-Deletion which removes the relative marker.
L - ) ) . b ’ t

from relative clauses). & - ?

’ -
. . R ! 7 .o\
@ 3 .
. . 4
, -

LA

°
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. ' ¥ ) " Syntactic Complexity - - -
: ’ 2 ) ’ " x : . W s i\. ~ \
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y > »
. Notxsurpri§ingly,‘most of the eaFlyawork of this sort f&llowed the - N .0

i —— . * - - -
. » - ~ .

. examp le of transformational grammarians in restricting investigation to - .

-

sentences in isolation. Under these conditions, transformed sentences, .

particularly those which destroy clyes®o deep structure, can be shown to -

- . . [q .
h .

increase the processing load. When these same transformations are used in,
-~ 3 3 » . . \
appropriate context, howevér, much of this difficulty decreases or - ’
disappears. ‘. . o
N A - 9‘ N ’ -
We*accept the coptention that-'difficult constructions'.such as

Passive or There-insertion are automatically more difficuft to.process

t -

tﬁan thenr untfansformed counterparts,fbecau%e the underlying loglcal -~

- »

relations do not dorrespond directly.fo surface syntax. But, while we

accept the view of Fodor and -Garrett (1967) that surface clues to under- - ]

. o)

Iying stucture do play a role in processing, we believe'the effect of

* coptextual information is considerable, in.terms of how readily sentences .
. r .

! -

are prucessed, . ) ' . o - e
- . . »

L3

: Thig claim is not entirely new. . Contextual %lueg_have been found .to

affect both reading time and compréhension in a number of previous experi- ) .

ments (cf. Bransford & Johnson, 1972; Havilland & Clark, 1974, etc.). .

\

" Howe¥er, the present experiment explicitly tests the effect of the specific
<& * . -
notion of sentence topic upon a.specific set of-syntactic transformations.

.

., Inmost of the.prewious research, contexts were established by such extra-

linguistic means as pictures or else involved a mere general notion of
e e 8

discourse topic, not by the structural propertie$ of specific sentences.

-

The present experlmenfslnvestlgates the effect -of ‘previous mention of the

sententlal subject upon reaction time, for reasons which*will be specified

N . . -

\§~ N




. oo e . ) - ) Syntactic Complexity
' . f ) N l ‘ 6 ' ¢ .

L
‘

§K?ce the Passive transformation was one of the first to be described
in detdil in transformational literature, it is not gprprising that it ’

.
Ll

. N - ” M N
should receive an equal amount of attention in experiments on processing, .

&
both initially and when the Dérivational Tﬁeory of Complexity was under . >\\\\
criticism. o B o . .
‘ Two ea}ly works iﬁvestigated the igteractipn of,“f;qus of attention' '°?
and act{ve vs.' passi!e voice. Turner a;d Rommgtye}t (1968) conducted an 7

experiment with young children-(hur§ery school through third grade) which

indicated that the fdcus of the §'s attention at the time of sentence .

~ . . %

storage and. retrieval, influenced whether the $entence would be recalled in

— e - - e e e T e —— ——— ——— e — [ ———— e - — —
. 12
. 1

the active ofvpassive. Pictures weré'showﬁ to the S's which depitted s

. . . . P . . - ' C .
' either the actor, the acted-upon or the entire sentence context. While
T . the relation between -the extralinguistic context in this experiment and . ;

Y

"what we are terming sentence topic is not completely clear, the three .

céntextdal p{ctures seem to correspond with ouxﬁxﬁree context” sentences.
"The‘target sentqués (e.qg., The‘mommy.was‘kissing Ehe’éadbyt, j.e., g, o
.réad Zo,the S's as the, picture was shown. Correctu . .

reca]l:was faciflitated wﬁéﬁrfﬁE“BTEEU?E*E%BWE‘WEEJEbngrueﬁt with the” 7~ e .
\ . ‘ - R ot ) : '

grammafical subjecF. S's tended to recall.;enkeﬁces with the grammatical

‘e

. supject referring -to the person in the picture, i.e., active ‘when the

v

*

definite NP's) were

actor (agent) was shown, passive when .the patient or object was shown,
. . Y

although more active,’sentences were recalled overall. ‘. o

-

Tannenbaum ‘and Williams (1968) conducted a reading reaction. time .

(éxperimen; with firs¢, year junior high school students, in whicH the target

e~ . - -
consisted of six-sentence preambles written jin either’active or.passive
voﬁée, followed by a simple line drawing of the agént and object (e.g., &

» iy
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dog carrying a bdne). "

*y

“the car in general,

study in which the syntactic form responses,was affected'by‘the gyntactic
3 . N A

form of questions (active or passive voice),

3

etc.).

s their repart,- |t would egem that al

From the examples of the preambles in€luded in

~

~ ’

“In keepnng.Wnth the results of an earlier,

’

<

M1

] NP's weré generic (e. g ;) language,

the ‘latency dkfference betwéen

. . . . Y v -
active and passive voice generation increased when focus' (ize., the , ' °
’ . A . <o
. ' ¢ ) ' ) e )
preamble) was on the agent, but decreased when focus was- 6n the object., -
. / s,

0y

These results are, comsnstent with the latency ‘Periods found in the present
A ‘(
experiment end Imke the Turner and Rommetvelt fl968) experlment, support

» - -

the View that tbe:e is & dls.course functional duffec_e,n_,ce_, between aQtLV,e“

it must be noted, heweverl that these studiés dealt with extrElinguigt{c

¢

[
topic.

-

-

.

LK

1

*

-

-

“contexts and not with é'hére'éyntactibéljy’de

.
v

~

T ——

<.

<

v

. Q._-‘ 1 . - <
and passive,fqrms)based on the: characteristics df the preceding context.
e} . v . ‘

o d

{jned'ﬁotfon of sentence -
" *

a
’

Active and passive sentences differ both in word_oraer and in the

gramméticalirolesxof agent and patient. Johnson-Laird (l368).found

—
. "

-

evidence that it is chiefly word order which determined the emphasis. on

the logical object in passive sentences. Adult Subjects were to ghoose
. . : . ' N
- A
between:active and‘passive sentences to describe a precedence relationship

between two colors painted on rectangles (e.g., "There is a red area

- - A +

'
-
s

Cleft sentences such as the one just cnted

. .

<

were varied for vd[ce; as weﬂl as for ‘the order of the loglcal subject

0y

which precedes a blue area').

—
.

The rpassive was preferred when the logical object was

.

and object.
. (*

“"emphasized" (in terhs of area painted). Real-world prominence}such as

. \ . 4 L 3
this is only indirectly related to olr specifically linguistic notion of
Vi . ' ‘ . . . . - .
. 4 ! - » N,
. ’il r ’
e . . . . » "

«®
.

-
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Y
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~

topic, though it seems reasonable that v;sual focus of .attention should.

. .

~. - 'ﬁ v . ay
’ correlate with the kind of emphasis afforded the sententlal‘sngect e
[} ‘ . . . « s
_ posi tion. . ' . * Y T

X . .
- . [

) v - y . o .'- . . °
* Many other more reeent studies have béen conducted which investigate

L
k4 ' .

. .. . . . -
the -use of the passive voice in a visual context. One children's - .
/ ’ ‘

acquisition study" (Gowne & Powers, 1972) showed that comprehensnon of )
- \ .
sentences coatalnlng two deflnlte NP's (e.g., The seal watches the kangqroo)

was best when the expected agent (as determ|ned by a drawing) was the :

L)
sententlal subJéct,efollowed by a neutral CondItIOG, and was worst when
R s ! o, ~
L 7expeeted'r¢les were reVérsed e.g., when a preferred ag ht,appeared as P
surFacefobject. In anotheP study'lnyolV|ng plctorlal > us—of-attentlon,

Glson and Filby (1932) manipulgted/expectations‘by flashind pictures on,

-~

‘%Jtachistoscdpe and asking (adult) SIs to generate sentehces as~responses’
< . . ’

to questlons about the loglcal subJect or obJect As expected the passive »

waé empJoyed most when the loglcal object was the focus of the questlon
3 M - 'i - .

It is |mportant to note that im this and other stGdies, there was no

-
- -

complete reversal effect, i.e., passive sentences on thé whole took longer

5
r 3 v - - ~
.

. Qo process (in appropriate coptexts) than did active 'sentences, but the

difference 8f'processing time is wideged or narrowed as a function of the .

A .
LY N . B 3 . ’

focus fn the Qisual.co%fact. : i . ’ -~
These resplt; are in keepEng wﬁth the general consensJ; that passive
- js {harked,' that it is acquired after the active'ypice, is encountered
“less of tenr (at leaat [Q part,dde to an animacy hierarchy whereby sybjegté

N -

are more likély to be animate than inanimatef and more likely to be

»

. " animate than are objecté)h and may be inherently more dfffiéult‘a structyre
v 4 N - Lo
to process. Because pasSive sentences must be two words loqéér ‘than the

» . ’

»

11 ,;

S
.
-
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. f . .
. . . . .
){ . N . ’ ‘ -
. - . a .

. - .
. 4 N M -
. [ Y H . \

correspondirg active sentence,, the difference may come from not considering .
’ ! .. - ' ’ . c . N

sentence-lenéthiés a covariable. | Indeed,

at ‘least one study (Tarnepbaum & ‘ -

Williams, 1968) ‘expl,icltly excludesy the “fact tHat passive alutpmét'ifcal,ly N .
. QT A .

includes lohger’latencieg (because of.two extra words)'from consideration 1 0T

dince "the central concern was wnth how actlve and passnve generatton . "y

v - . . . P
. .o, . e

latencies var|ed as a functfon of the foeus manlpulathns, not. Slmply che T .
« ' . . " -

latencygdlfference between the two sentence formg as such“ Ap. 243). But . ;

) ‘ L .

- e

K3

we will see that the length dlfference between transformed or untransformed
N A

- .

;§entences djd, jot affect our results. . . AP SERN

. . ) A
— o

The general role of verbal context and pruor knowledge‘on comp?ehen5|oq

1

»

P4

- Has! beert measured in two |nfng~t|al Qtudles \5; 'jand and Clark (l97kl f“__
hypothesnze that a Tlstener or reader searches his/her memo \for ) ; ‘ -

*y - -
. ., - . ; . t

Mantecedent lnformatJon“ which.matches the glven |nformag\on_of assentence . )
. ’ PO I3 t

and then |ntegrate51the new |nfon\at|on to tHE'antecedent

» .

e !

-

W oo .
The essentigl ~ °

e 8 o . - v Cn
ldea is that a statement contalns bth given and n;w\ngormatlcn,:anﬁithat R \
. 1. ¥ i .
i in context, glven information’ carresponds to prevnously~meptroned oL X
lnfdrha}ionain the discouréeg Havfland and Clark were- able to demonstrate . .
~> P ~

-

1 -

_ ~that the more closely the given 1nformat|on matched the antecedent materlal

L) N *

thé faster the second, sentence was understood. “D|re‘t*antecedent'“paqrs -

~ . N [ . ~
_were thus understood faster than were ' |nd|rect“ antecedeﬁt pa;F§' Mich = . .
- R L '0 A ) , -( . . R

required inferences on the paFf_of_the reader to integrate new.sentences, ~ .

%

. .
L] A< PR
- N ’,‘ . s, -~
" - < 4 3
RS - — .
5

Srmllarly, a study by Bransford and Johnson (1972)' showed how prior = T

.
e . vl -

into the context.- . -
L . .

knowledge may affect’ comprehensnon and recall. LBy manlpulatlng eror '; -
knowledge via .pictures, the experlmenters showed that both comprehensnon .

I-I
and recall were improved by prior presentatlon of the tltle which was the, ) e

v - .
o. . . - -
: ’ v

' | . ~ | . :123 ' . L
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. 2 ' 10
0 ' - . ' V . y
e ' (discourse) topit of the passages. _Indéed, in the absence-of discourse

~ —

organizing information (e.g., that one passage was about doing laundry), -

Lo
]

at least some of the reading passages were nearly incomprehensible.

. One. important study (Géurley & Catlin, 1978) provides clear evidence

that children, at least; are sensitive to* the overall regularity in the

distribution of given -and new information in the discogrse. The forms

- invéstigated‘inéluded active/passive, cl;fi?agent/clefg-patiegt (i.e., It
was, agent who . . . vs. It was Eafient who . . .) and 'prepositjonal

beneficia;y” (A. took the preséﬁt to.B.) Vs, Indiréct Object (JsLally

called Dative Movement, e.g., A took B the present).‘ The target sentences

~

o were presented to 5-7 year-olds in isolation, .and in contexts in which

‘-

o -either given-new strategies were either followed or broken. That .is, an
. s ~ : . 3‘. R . . ."ﬂ’ .
¢ appropriate context for an active target séntence was one that mentioned

the.agent, and an 1happropr&ate one mentioned the patient. A slignifigant
effect was found for the passive and cieft-patiént‘%éntence§‘bnly; neither .
of which cdnforms‘in surface structure to basic perceptual patterns

— N (e.g., NUN = agent-actidn-patient; cf. Bever,” 1970). This efﬁéct was not

ey XY - " q’

found far activd or cleft-agent fdviis, which essentially follow perceptual *

P

expectations. The Jack of effect for context fot Dative Movement wag ° -

¢

4 v

explained by the perceptual strategy N...V...N...N agent-verb-patient-
. | !

.
By
A Y
.

< beneficiary. Gourlgy‘and_Catlin explain %hat botﬁ constructions ﬁgre

~—

treated as instances of the perceptually basic form (uhtransformed) and .

»

. that "it is reasonable to expect that constructions which are interpretable
¢ - - )
. - by §uch a basic perceptual §irategyﬂwill be relatively immune to the
oL . L -~ . o
o disruptive effect’of inappropriate context.'' - .

N, - -
. ) . ¢
.
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(3%

- - . . . . . » * .
Another frequent target of ihvestigation are anaphoric devices, *
: specifically pronouns. ' Fishman "(1978) studied the effect of topic state-
. . [} ld
ments upon the S's ability to organize and retain information, By means
. L ] » . .

Y

. of a multiple cho[ge recognition test, she presented data in which a
2 .

‘" .o .
paragraph contained several proper NP's of a subclass. Recognition was

best when such’a parégrapﬁ was preceded by a generic NP which was the topic.

-

of the following sentences. Organizing ihfo{mation is discudsed in terms

. » of old vs.‘pew information; and);hus,‘thbs stpdy-falls into the category

of discourse topic-related phenomena Father than sent&tial .topic, as if

! - our study. o
Nix (1978) performed a reaction-time experiment with third-graders

which presented sentence pairs linked by an anaphoric pronoun. The

LY . - . . ’

‘ arguments for the pronouns were specifiable by syntactic means (morphological
. . . -
clues such as plurallty and gender) real-world knowledge, or a comblnatlon

1

) of both React;on timggwas significantly faster for. the syntactic pair,
i ' a

altholgh the.other two conditiEﬁE—HTH/E%t differ significantly from one
\ . , . R P .

another, syggesting that linguistigq connections are stronger in some ways, .

) than ”contextual”’infErences.

b4 . ~

A number of studies have been conducted which bndicate that reader

expectation is a significart factor in sentence processing.. Wisher (1976)

N - . N
-

- measured the effect of‘certaln expected syntactic structures. Sentences

* o

wére elther grouped together according to the structure defNP V-defNP- -

\ RELCL,.e.qg., “Thé old man in the big hquse/saw/the tired baby/who was
-~ ¢ - . ‘ h ' \

crying,'" or were in a mixed group (passives, conjunctive NPs, subordinate

-, - .

- clauses and adverbial phrases). Adult S's were tested for recall of an

irrelevant number sequence presented prior to the target sentences. -




verb-object pattern. .

- [ N . .

N vy - 4‘[ ' ) : Syntactic Comp]exit§

¢ - . 2

, . . ) *%' . \,,' ] )

Recall was best in the block format, presamabﬁy because less effort was

. .
' ' * “

spént on processing Structures which confofmed to the most usual éubject-

o~
.

~ .
‘.
o . @

Greeno and Noreen (1974) performed.a reaction-time experiment which
<
tested the effect of Eon§iitency of a sentence with expectations developed

. . . . ‘ . .
on the basis of prior sentences. €onsistency involved categorical rankings
of subsets and supersets, for example. Sentences which broke the expected*
ranking of the set took longer to process.

Finally, itgynclusive results were gathered from a study by Flood

(1978) in which subjects were presenteé‘with a'Qopic sentence followed by

paragraphs which were efther consistent or inconsistent with the established

topic. Data indicated that pbér‘readers at the 8th grade level were
\ N - .

adversely affected in some instances by the inconsistent passage.

o

. The Effects of Transformations <o

In addition to the active-passive pairs of sentences, four othef sets
(3 . .

of syﬁtact?c relations were included'in the experiment, which are perhaps
less fémi]iar and have not’been as well studied. These are There Insertion,
Adverb Rreposing, ﬁaising to Qbject Position and Raising to Supject
Position. We will refer to all five of:fhem as the "X transformatioﬁ,“

to refer to a sgqtement of syntactic equivalency in English, not

[
~

necessarily to a process of derivation. The notion of transformationis

L )

o ‘ -
basically a statement that a well-formed structure of the form A is

~
-

syntactically (though not always spmantica]]y or pragmatical]y)‘eqqéva]ent
= /
to another well-formed structure, B. _All the syntactic equivalencies
? I3

studied in this experiment are what_have been termed optional cyc]jc

.

. 5
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\ B N

- rules in Chomskyan_§;andard [ﬁbe?y (cf. Akmajian & Heny, 1975; and Bach,
v ) . p - \ \ ?

1974). There sarerother characterizations in other theoretical frameworks; ot

butN the differehces are not important here, and we will continue to use

this terminologyﬂ - " . ‘

In this section, the‘propertﬁes of each transformational operation

. . . - L)

wid1l be descriBed,in brief, and the differences ambng them noged with

~

v respect tq syntactic structure, processing difficulty and consequences for .
' - ! 2
interpretation in discourse. . . ~
[} A X 4
¢ Pass ive ¥ e .

Thi's rule replaces the lbgical subject (agent, experiencer, etc.)
with another constituent, a post-ve}bal object or occasionally a

y

- prepositional object. The old subject is %demotgd' to the end of the .
s?nténce, and markeq with by. , ) U
(12 The cops chased the robbers. - - . ‘
* b Jhe robbers were chaséd by the cop's¥ : ¢

A
All the passive sentences used in this study were full passives, with

expressed agent phrases. The critical position is the pre-verbal subject

position, which may contain either a logical subject with an active verb

~ .

or an object followed by a passive verb. Hepce the NP - V- combination is

anbiguous from the point of view of processing, and the surface structure

~

of the passive form (object-verb) does not directly encode the logical

\ I ] -
relations contained in the sentence's meaning. Hence, the sentence R -

4 " ~
processing model using Bever's strategies {NP - V = subject-verb;.etc.)

¢ will predict that passive sentences should be hardeér to process than active

.
-

ones,'and hence take Jonger to process. N2

1 v 3 @ . R ' .
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The difference in discotirse,,which has long been noted, rests on a’

K

difference between what.is in prgiveybél position. Ziff (1966) points out

that active and passive pairs like (2)a and b are 'about' different things,

and assert different S?bperties,‘eating‘thn; and being eaten by a tiger:

. T e i . .
(2)a /Ejllger ate'Jdﬁq.' .
b John was-eaten by a tiger: ; ; .

< ' s

-

}f the preverbal subject is regarded as sentence topic, then &Lﬁ‘comparisdn

; With each other) (2)a aéd-b have different topics by virtue of their

PIEN . i -

N ' *
different syntactic forms, though they expréss the same semantic propqsition.

N .
In dQscourse, a context which is biassed towards the. active form might

. \ 4

-mention the subjeét A tiger, while a cdontext biassed towards the passive
T '

. / ) -
might mention” John. Since Passjve causes a reversal of what is in subject
. N . . . .
posi}ionﬁ a context biassedefor the active would be biassed against the
) ; a dah

<

passive.

v There lInsertion .-

L =
This rule appTies in sentences with an instance of be (existential,
| n 2¢

progressive.or pagsive) or an existential verb. qlhe subject, which pust

-
\

be indefinite, except in the case of the 'enumerating' use of There

N

]

"~ “(Rando % Napoli, 1978), is displaced by. a non-referring there.

(3)a Three ideas were discussed by the authors.

. . b There were three ideas discussed by the author.
N . s ' .
Thes old subject--which the verb agrees with--is moved to a position following
‘

be, where it ceases to function grammatically as a'sJBjecg. From a °

processing point of view, the presence-of a non-referring element there

-
.

¢ ) . . g
bgfore the verb which functions as subject, vis-&-vis some grammathal

- .

rules, such as question inversion,- and the presence of the 'real' subject

! 17\‘ . \\ > . zn

v
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after the ve&b, creates some ambiguity and hence a Possible increase in ’ T

>y
L]

; processing time. The discourse properties of the two versions of a d
- [ - .

, senterice would-also be different. In the untransformed version, such as
- :

(3)a, the initial element would be percéived as topic of the sentence, as

~

in the active form in (2)a. In.thd transformed version, it might be’

- .

inferred initially that the preverbal NP is topic, but since there refers

“ to nothing, the sentence cannot, be 'about! it, nor can it be regardéd as
* #

given information. The displaced subject, since it is neither subject

e - A

norepreverbal, still refersy but it 'would be reasonable to hypothestze

A ’ . . . :
. that it is not a topicfiff Milsark, 1977). Hence, as many have claimed,

: the discourse function of Tere Insertion Qegzences is to introdyce into

- .

discourse some entity which is not a topic.

o

. The Kind of context which méntjons.%hg entity referred to by the

subject NP of the untransﬁs}med version (3)a, is’ thus incompatible with B s

’
-

the transformed version (3)b. A mild contradiction ensues if the context

.

- allows the hearer or } ader to assume the existence of an item which is

ew element in.the following sentences in discourse.

.

“then introduced as a

° N
\ s

The contradiction i¢ perceived-as a Jack of connection between the
» sentences, or oddness of sequence. |f the coptext is ot biassed towards -

" the displaced subject, we would expect neither compatibility nor
- incompatibility. : -

. . .

-

0 - .y, ’ '
A1l of .the There Insertion sentences in thé experiment were of the

[
existeﬁtial type, and contained no passive'be's. We wanted to. make all

-

‘ . . . ,
' the potential topic NPs indefinite, for-reasons discussed in section 4,

[}
S~ . *

and the ex{Stential-there requires such NPs. Passive be was excluded on

, , ‘ t . N -y
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P
.

the general condition which we imposed that only one of the transformatjons

.

being studied could occuf in a 9inglé case.

[
~ : - -
- »

3

Advé rb Preposing

,

This rule takes an adverbial constituent such as carefully, on Tuesday,

. . A
or In oféer to annoy Harry, from its 'unmarked' position following the

- [y

verb and its object; and places it in initial position in the senténce.

(b)a We plan o leave 6n Tuesday.

b 0On Tuesday, we‘xpl:;n to leave. - . "
: . . S . .
In processing, the hearer or reader.must store an element usually marked as
- N % ) ) ' R . )
a non-sybject (morphologically by -ly, syntactically by an initial . .

3

preposftfon er conjunctioh)l The seatch for the sSubject ef the verb must-
* o .
‘ be postponed while the adverbial is kept in temporary memory, gnd then

N grouped with the whole sentence, or with a subconstituent of-.it,
. S'i"o;g . ’ 4 . . ) .
semantically. ¢ N . ‘

\
~ - A4
’ -

N A [ . "\ . . X . . . *
¥ The preposed adverbial is very jnteresting from the point of view of
. \ - -y e ‘ . -
its status in discourse. : In fact it is the critical case which distinguishes

L
'

. Jdnitial position from subject position.* The prppoéed adverbial is in first
#positions but it does” not affect the subject. ThegsubJect retajns all

Lo I - . . o L
grammatical marking of .subject-ness, including preverbal] position, pnTess *
S

k4
’

LI

L ) . . M \ . .
“inversion occurs,, a case which we will exclude from the study, since it
o o '

“involves .additional factors such as ne§atioq.

o

-

.- . " As Langacker (1974) has noted, transformational rules in;Eﬁglish which
¥ T » . .
. move NPs to the Teft, to'theieginning of the sentence, tend to increase

- LI S . .

: . . .t
,their salience. Thjs includes not only passive subjects, but also

P

topicalized NPs; as in (5) and‘éaverpials in (6):
\ . . , ‘ [4

3

Q RS ’
e e T

.
~l" -«
FA
~
b
ey
€




. o (5) JOHN“I‘m not sure you know

3 << »
SO . . 7 & .
R 6) (77 on) 'TUESDAY we ptan to leave . . [ .
Here capital letters indicate the possibility of contrastive stress; the .
9 3 Al M

in;onatjon typically has high pitch and there i$ no pause between the
° \ - . t . |

R fronted element and the rest of the sentenc€. While Langacker may well be .
_right about such cgses, there is an important difference between (6) and o
()b. In these'cases of adverbial preposing, there is typically a low,

level |ntonat|on, and a pause between the, adverblal and the following -

= . ‘ég\ ¢ :
material: We will regard Langacker s preposnng a sub-case of NP . . . .
. . ! .
] topical}zatlon, as in (5). Topicalization has a somewhat different status PR é
A from the optional“cyclic rules studied here,‘&[nte it does not inyolve the °i
+ change of grammatica] relations within one or two cladses. ‘lts operation . -

is not bounded in this- fashion. Further, it is stylistically not typical

.. of written language, which was the medium used in this experiment.
T

. o N

- N .

)

Raising to Subject Position

- This rule anh.the following one, Raising to Object Position, affect

- .
. i .

the subject of a clause within another clause. Thé\lower clause subject
- &
. ¢

becomes the subject of the higher clause verb, sUcH’gs-seem in (7): .

! N > - . .
(7)a "It seems [that Carol has written a murder mystery]. : . .

4

N . ’ - LY ’ .
b Carol seems. [to have written a murder mysteri].
3 . : —
The surface structure of the transformed version is misleading for
. T ‘ a R - g v - s
prqceésing, Since it allows the hearer or reader to pair'%arol with seems
» T

-

as subject and verb, though, the logical subject of seem i% the whole
éohﬁ]ement ciause (or possibly the pronoun-it which is identical in e

- . reference to the combrement). Thus the transformed version ought to take

T . ~ N ’ s "

longer in_isolation to process® than the untransformed version. In '
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are, oo o ' .. - . H';l8' .
a i o , . AEEEN v
| Ts I ) - . : N\ “ g L
3 A ‘ . .
N dlscour%e, the transformatlon places the lower subJect in a, posntlon where
\ < - S . [

qit might be regarded as sentence. topic, and hence sensitive to information‘.

.
-

'ji :Tln prllr context. But there, are additional factors, théw uLll be dlécussed

0 ‘ .wi-th the results. RaiSing.to_Subject is a’geverned rule, only applying if )

o the hlgher‘clause vérb is a member of a specified class of verbs and
adjectives, such as seeﬁ; happeh,,llkelx) but not ihbly,vdifficult, etc:

- ) B Lot

9 ’ - N
These predicates: have meanings as well as syntactic properties, whi¢ch may

, affect perception of the sentenceg the'rUle_applieé to. The context

v N - ¢

*biassed towards the transformed version mentions the raiséd subject, °
logically the sub}ect of the loger clause. . The context biassed towards the

"} ) ungransformed versioh mentions something other ‘than this subject. As the P
. ‘1' untransformed-version has no real subject other than it or a clause, it .

.

- is not possible to bias the context. towards the higher clause sub&ect.

.

%

Raising to Object Position - .‘1l . ‘ . : '
‘ . ) * ¢ Y ‘ o
. Like the prigiSing rule, this one is also ggverned, applying #Q the - ;»

%lf" ' object:clauses of verbs like declare, believe arl'd report, but not r’.égret L .-

\ » .
Or z. It glves obJect marklng to the SUbJect of the *ewer clause ! '

3

;&bﬁé‘" (8)a John belleves [that he is ent|tled to more respect] - o
. \

b ‘John belleves.hlmself to be.entitled to more respect> .
A - 7 - E

\”é)\

A
.,
N

. b
-

- - .
» . " » - >

The surface s{ructure of the_frans{irmed versibn.is misleading with respect e

to underlying logical relatiohs. The NP following the verb appears tolbe N

~ its obJect, though the real obJect is the entire subordinate clause, and LA

v . ',
the rai3ed NP is. ‘the subject of the lower clause in splte of |ts grammatical

- ' -

D

0. -~ o e

_object-like propertles THgE:oundary of the.suborélnate clause is unclear

.

in (8)b, thGUQh It |s unamblguously marked by that.ln (8)a. , ;,qf” . .
¥ ¢ s B :
.. . [ " S N L. o . "é; PR
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TN S TN 2
The dlscourse propertles of ‘these sentences ;not readlly apparent,’

and they have been‘controver5|al for other reasons. %e aiJg PQ§tal 1974 ¢
. FA vy -
Chomsky, 1973). The structure in which a NP has been raused”to ob;eet

» s

’ -~

posntlon, or acquired object marklng ought to bé a Very d|ff¢gu1t one ‘to, !

.

S \ ¢

process, and hence be hlghly 'marked' or unusual |n comparusop w§th qpre

. Ld
» ° Elé .

stra?gntforward structures. For this reason |t mlght serve-spe&mflg ¥

- . N

discourse functions, more closely associated with |t than w:th less drfti-

- ’ - ' r;‘;. ‘

’ [
cult or marked,structures. Because of the restrictions on what klnds of

. - “

NPs may undergo Ransnng, it has been suggested thatiraised NPs are the.

> \ —
~ P

top fc of _the entlre sentence (Davison, 1979) only” NPs whose 1nheTent '

1 R —

/&semantlc or pragmatlc propert\es make good' toplcs-—their referent is

‘ p955|ble or easy to Jdentlfy--may undergo Raising. Hence the contexts ’

. 4
. v S

- - @ . -
biassed towards Raising to Object sentences made mention of the lower

- - N ’ . .
clause subject.  Contexts which did not establish a discourse,refenent for

the fallowing sentence would be strange 'if the sentence wege inthe ,

-

transformed versdon. - : <

[ .
. * ] N
P N N . N . - . s .

Predictions ) I . A

- . . ’ . 8

We may summerize the predictions in.the following way. The transformed .

a
~

versions of a]l the sentenceL/ypes WIll be harder to process tHEn the

- -

untransfqrﬁed versions, all other thlngs'belng.equar Thls means thet the

prgcedlng neutral context er/dbe equally compatible wnth,elther version. 7

. .
¢ RS ~

But in the contexts WhICh ‘establish a discourse referent for some item-in’
. the following or target sentence, it will be the érammaticai structgne“of

the sentence which determines which constituent will be linked to previous‘
‘ h . .

LN . .
N. context, reducing processing time. Since the transformed and untransformed
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versions differ in grammatical* relations and also in word order, in most

o4 <
. H

the sentence structure will define different linkable elements.

. - >

cases,

There are two possnble hypothese’s about whlch sentence consti tuents

)
’

will-be perceived as, sallent, as llnkable to" prevnous context, or as

sentence topic. Hypothesis A defines topic purely by'position. Hence any
tnitial item will be topic, and perhaps the closer it is to the beginning
. - . . .
-of the sentence, the More salient it wiM be. . Thys preposed adverbs ought
. 4

to be more salient and topic-like than subjeEts if they occur together.

Hypothe5|s B defines sentence toplc in terms of s ub!ect including both

preverbal position and grammatical marking.

B

Suggects are often initial in

the sentencey if nothing else precedes, but if they retain their"grammatical

role and preverbal position, they should remain salient.
¢ . h . .

Adverb Preposing is the crucnal case which dlstlngulshes Hypothesns A .

from Hypothesis B, since adverblals are moved to initial position “but do

not acquire subject marking. |f Hypothesis A iS*correct; there should be

o

a'differedte in processing time between transformed and untfansformed
wversion in blassed cofitexts, JUSt as predlcted for actlve and paSSIve

'( v &
r " »

se,ntences .

.
v [

There-should be no difference under Hypothesis B. The Rans:ng

to Object case is also an interesting test of whether grammatical subject

N o s
-marking is E%wazs required for topic-status,

the lower, clause subJect remains in preverbal position,

- -

in the t#ansformed version, -
but has acquiréd

BbJect marking.” If grammatlcal subject marking is igvar|ablx and hence -

#Q@ -

llngu\stlcally aSSOCIated w|th toplc,_then the Lower clause object should

- hot be perceived as topic in the transformed version, and there should be

k]

a difference in processing ‘tige in biassed comtexts. |f it remains topic,

then_this- fagt would suggest that the asso&jation'of grammatical marking -

» - - N 1

. . .
- -
. .
..
- .
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with® tpic is pragmatic and- essentialty not the Késulf of the operation of
s -~ . ¢ R

- -
- % -

. ) . . ' . <
N . )

rules of grammar.

Defining Sentghce Topic and Discourse Fopic

The&g_notionsoare exceedingly difficult .to define qkhahstiveiy, and

the most probable reason for the diffféul}y is that they a pragTiﬁic amd -
‘ - ? ‘ . e . ' e
ndt grammatical categories. Yet .topic, particularly sentence topicy is

.

closely linked to linguistic s{ructd}es; both semantiesand syntactic. -

DLfferences of syntactic structure often convey differences of sentence

. 8 ! . ‘“\) o . .
. P . .

topic, and features 'of syntax or.morphology are often used, in many

languages, to mark a sentence topic to be related to the topic of ‘the
[} Iy ) * ’ \ .
discourse as a whole (cf. Li, 1976). One of the most common regularities

is the identification of grammatical subject with sentence topic (Li &

.

Thompson, 1976). Ar‘oéher—things beinvg egual, it is g’@nerally thé" case
that subject = sentence topic. Wh?fe,the ;ubject may indicate what the

sentence is ‘'about,' it also has consequences for,thé referring properties | ’

of the NP in subject position. Strawson (1964), who was concerned wi th

-

‘the consequences of reference and failure of rgference'for evalyating the
ytruth ok a proposition;'nqled that failure of reference of NPs in the
. S . » N “ -
predicate rendered the sentence falsé, while failure of reference for
a ‘ k] .

L'_subjec_t NPs made the sentence without truth value. Thus there are several

’-

i e .. o . ' . . L
reasons, intuitions of.difference of actives and passives for example,

as well as, fptuitions .about truth value, which ten% to confirm the -
o . P
identification of subject and topic.
- R . rk , S . N
Yet it is also clear that subjects are.not always sentence topics, '

.

if'discourse cohtext is any indication. For example, the sentence in*

g




'sentenee‘(?)b; or not, .as in (9)c. . .

itopic can be cancelled when tmere are stronger indications that,something .o <
else is top}c. .Such indications inc]ude;more distinctive structure, as_ ) ’; .
in (10)a, and.fulle} indications\of whét‘ﬁ%e NPb;efer to (]O)b:’
(10)a That quy, peap]e are alweﬁ%'tak?ng advantage of (him); . ’ i? ) ‘
b Anything can upset my uncle. ' :_' Do -

Syntactic Complexity
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(ﬁia.introcdceswa topic which could either be the subject of the following

J

A LY ’

» ’

"(9).8,,‘

omething unpleasant happened to MX brother.

b H was accosted by a stranger.

¢ A sltranger accosted him.
- . [} . . Se—— o . y ,

ine sentence topic pragmatically, and say thag it is a normal
. i

7’

S0 we could de

.

sentence topic, ¥USt as eVentp*which are mentioned first in a cpﬁioined )
structure are assidmed to LaVe haepened first (Grice, 4975). Thua,.subject.
a; topic is a coa ersational fnfe;ence, based on gram;atical sttucture

but notlgagt of gr¥mmatica] structure; as tense a;d case marki&g.are_part -
of grammatical stra;ture. As an inference, the equation’of subject =

" . . M -

. - w .
In (10)a, the topicalized structure, which forms & phrase in its own right,
ﬁ' - -

that guy, is méfe strongly marked g% topic than the subject Eeoé]e. In -

(IO)b the obJect phrase my unc]e has more c]ear]y deflned reférence than

& s ¢
il ¢ -

the vague generlt anxthlng . . . 'f' -

‘u

So we may take as an operatlonal deflnltlon of sehtence top|c that

(a) it is-what the sentence is perceived'as béing about (cf Relnhart I o,
to appear) (b) it is normatly and cbnve&i%ﬁionally inferred that the ', . © .o
o i .

grammatical subject is sentence topic; (c) this |nference may be cancelled
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» 'marked' syntactic structure defining Some other constituent as topic. :
"* Finally, it appears that no sentence has: more. than one sentence topic. rIf
P - ‘ ¢ ¢ '_ f ’ , ., . R
grammatigal features define two topfcs, then the?sentence is il1-formed: N
. . .. . - . ., - .
o 11 Th he cops beiieve Fre to have. éaten him) up. i
v amn gﬁbux,t e cops belie d iv ? ate K )“ P et s -
. d A 0‘;. L2 . H

If more than ¢ne refereht has thé salient properties.in discourse of a*

-

»

~

Ki

who volunteered;to participate’Tn the'experiment

part of “a requirement,

-9 )

-

()

y

/—‘U- & ~ ‘ b » e o ) -
for the introductory”course in Educati

pt

~-

el e
al Psychology.

They pe rﬁrmed

-

the task one by one, beca

f ks
~

. D
presentations.

e k4

+

sentences

paper

e the computer‘program did not allow snmultaneous

, The items 4ere¢presented in\>SHdom

/-
Each subject was_instructed to read the palred |tems In eaqh{*

sequence as though zhey_ué{:/:xcerpts from prdlnary texts, such as‘news--

&z
r magaznge feature articles or news, |tem§

‘.

ired order on the screen

5 -

of a PLATO 4.5 terminal and response tlmesézére recorded for the target

After a SUbJéCt had

ey {f -

read and.CQMprehended
0

°

»ZSE\*Q\the study by 'Haviland ¢ C]ark

\

1974) the -

he or she was to piess the space'bar.' This

..

N\

. . .
first sentence iff a pair,

atttem would erase the context sentence and cause the'target sentence“to
, : ' ) .

K4

- N

;"
1

«

-~

0 " " . f : ) . \. - . . 3 )
o, the onset of the second sentence {which was Very rapld) to-the time ;D£:~

» ~ , . . ~
. . SR PP,
appear on’ the terminal screen. Time’was megsuredéin milliseconds from .-

»
s

-~

the SgPJeCt pressed the gpacebar. The next |tem was presented ln the_ .
1 ’ s .
The full sef of instructions is.

same fashion after short |nterval
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jncluded in Appendii-B. .Note that the sunjects were ins'tructed to read

.at whatever fate Qae normal for them for the kind of material in the task--~

3
3

e.g., newspapers or magazines. After all tke experiment items were ™

A

4 . . 3
presented, the subject was asked to fill out a questionnaire-about how®

w

they approached the task, and what they felt about the |tems (|nteresttng,
-]
of not, natural soundirg or non-natural). Data from ane subJect was

discarded, out of the original 60 subjects, because this subject reported

that she read the items as'though studying for a test.
P .- Fe <7 - .
\

The Experimental | tems

The pairs ;f context sentence and.target sentence were o‘hstructed

S

accordlng to several criteria by the two experimenters with the assnstance

v

of another—gpaduate student‘research assistant, Jean Hannah . All three
¢ 3 N

had to, agree in their responses to the gentexts in combination with the .

target sentences. - That is, the néutral context-had to be equally compatible

wi‘th .both the_transfoﬁmed and‘untransfbrmed target versions.. In cbntext 2,

biassed towards the untransformed ver5|on, that version had to be preferred

.

over the transformed version as_a contlnuatlon of the discourse. Slmllarly,

the sequence with the transformed version had”to be preferred when the
cantext waé bja;sed towards. that version (context 3). . ldeally,. the reverse

k4 -

was the case when context and target version were not matched. That is,

"
2

when the transfornfed vérsion fg]ﬁowed the context biassed for the untrans-

formed version (context 2), and when the untransformed version: folldwed

PR . ’ .

context 3, . thefe -tepded to be an impresgion of 'disconnectedness,'
- ; ' ”

illégic, or toRic\§hift. TEE‘Experimental i tems were thus normed by

three experlmenters and several others for Ereferred sequence and for

1

intUltions of nonmatching ntemSm S ‘

.’ . e N ° d?‘ L -\ .+

ot
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{ The neutral cq{?exts~made reference to the target sentence as a whole.
: The biassed contexts made reference to a noun phrase in the target

1

sentence. Since these target sentence noun phrases were indefinite

(general plurals, single NPs with indefinite determiners a, some, etc.),
there could.not be a direct antecedent in the context. Instead, the

L .

‘ antecedent was either a e¢ass which included the NP which followed (e.g.,

animals . . . cats), or another term for the_same thing (UFOs . . . flying.

2.

» 23 . . -
saucers). It 'was intended that this NP serve as topic of the target
r ~ N . N - . . .
sentence, defined on tRe basis of. the seftence structure, without. confounding
. | . ' .
factors of definiteness or Jack of choice. For this reason,- the crucial

-~

NP was indefinite, and there.were two or three NPs in each“%argéf sentences

' >

for a given target sentence, there were six combinations of context .
and target version (see sample in Appendix A). To guarantee that each

subject would not see'the sahe target sentence twice, there were six sets

- . . : . Y

« of the six combinations, in a Latin squaré design. Thus each subject saw

) .

an exemplar in each of the six possible cembinations (e.g., Context 1 -

with untrensformed target version), but not two from the same paradigmatic
. set. There were threé complete arrdys of these paradigms for each of :the
. five transformation types, so that there wefe 540 sentence pairs in'allZ‘

- . S .

6f these, each .subject saw 90, representing three comparable pairé'for'

= each of 30 combinations (6 paradigms x5 fransformaqLOn,;ypes). The .
. . . . .
. - sentence pairs of the correct. type were chosen and presented in randomized '
R _ordér by the PLATO proéram used. - . ) , : .
e u;&t A 5 . . & , ) .
- , . . o
_ ' Results , -
) e . A" ‘ D . .
2 T . The 59 subjects resggnQed to 90 items each, generating a tbtql of :-
o 5310 items. A very small number of these (about 18) were discarded because -
i3 &) - o ' : T

~ERIC- - ' IR - \
?fi‘ = fl‘j? S S S g ;36; . - S
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they.were deviant, below 1000 msec or abdve 8000 msec, and probably

represent errors of response or recording. The 90 responses represent
»

three responses to the same type of context-sentence combination, and these
v , :
were averaged for each subject. Mean response times for all transformation

-

classes, transformed version and untransformed version, in three contexts,
N ¢
are given in Table 1. The results were analyzed using an ANOVA with

transformation type (passive, etc.), target version (transformed and
. ’ ‘ ’
untransformed) and context properties (neutral, biassed to untransformed,

biassed to .transformed version) as factors. Initially, the ANOVA included

—— 11" 5 transformation types. The analysis revealed a significant effect for «

—

’ -, —

. transformation type, EKE?E??)“E IQTSZ; B < .001, and a significgnt inter-

v

1

action of, transformation type by target version, F(4,232) = 4.63, p < .01.

The effect of context was significant, F(2,116) = 3.85, p < .05, but in
' - t;is analysis the difference of target versions alone was mnot signifiéant.. ~.
Other interactions were not significant;
The means for~thé indi;iduaj transformation types, which will be ¢

discussed in detail in the néxt section, revealed one transformation type . -

-

where -the results.did not conform to the overall pattern found elsewhere.
. L3

- This trgﬁsﬁbrmation type, Raising to Subject, was dropped from the
. . - . w
Lee 0 A .

-subéequenf statistical analyses (see also the Discussion-Section, pp. 34-

35). An ANOVA similar to the first one was done, but without the means:

~
Y

o for this trahsformétion, and the resul tswiwere the same/excepf that the .

- -

i L3 * . . .
difference between’ transformed and untransformed versions was significant,
& 3 ]

v F(1,58) = 6.70, p <<.05. Another ANOVA was performed using asqq covariate

the average word lehngth and the transformed and untransformed versions for
. " - ’ L e ) L,
. each. transformation type (e.g., passive sentences average 13.5 words, whife




Syntactic Complexity

27

» ~
i

. active sentences are two words shorter; and. these in, turn are bqth longer

-

than Adverb Preposing sentences, both versions having ll.§,words on average).

-

The effect for transformatibn, and for targetiyersion were of the

-, - s N . ©

same degree of significance 5s before (respectively, F(3,173) = 10.99,

p < .001, and F(l 57) = 6.70, E.< .05).. The difference of number of ‘words .S

is therefore not sufflclent ‘to account for the characaerlstlc response -

L1
2 -

times for transformation types, or for the difference of transformed and
untransformed Versions. Other effects were’ not sign{ﬁicant in the co-

variate analysis.‘ The results are sdmmari;ed in Table 1. Overall the T
@& difficulty in parsing created by the sentence structure of the transformed

"version is offset, or more than offset, by ‘the facilitating effect-of the
‘right' kind of context. This is true for the means over all 5 transforma-
tion types (Figure 1) and even more so overs 4 transformation types,

excludnng Raising to Subject (Figure 2). * "

The ! rlght' kind of context was defined in terms of the topic of the
target sentence As we have seen;“there are sévéfal ways that-sentence

EIC could be V|ewed It could be regarded as the initial element in the

sentence, |nc1ud|ng main clause preverbal subJects in general and also

- @

preposed elements (Hypothesis A). Alternatlvely, tcplc mlght include just

preverbal subjects, regardless of what js initial i ]the sentence (Hypothesis

~

B). " If H?pothesls A is correct, we'would expect mpFete uniformity’l

the results for each transformatlon type, thatals, some. gap between hlgher
values for transformed versions im Contextab and 22 and lower values for

' e - .
the untransformed verslon, with the gap wudest ;n context 2 and narrowest ,

in context 3. ln fact what we flnd is some variation in the transforma-

.
v .

tion types, sufficient to Show that Hypothesis A is incorrect, and that
* ° .

’ -

) . “ . :3(r:., ' .‘ .
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sentence topic, which indeed does serve as the facilitating 178% between

context and-.target, should be regarded as a preverbal subject. Position
alone does not define topic; the grammatical role of subject is also a

critical factor, as is the composition of the whole sentence. "In some

.cases, subordinate claus& subjects may also be topic of the whole structure.

) .
-

The results for individual types, which will be discussed in deta}lrin the_

following section, point towards Hypothesis B as the correct view.

s . . . K
Al

Discussion -
) L3
Figure 1 shows the overall effects of context and target sentence..’
Note that in the neutral context there is some difference between means

for transformed and untransformed versions of the target sentence. The : ,

' -

difference is in the direction that was predfcted, according to the parsing

difficulty hypothesis mentioned earlier. The context biassed for the

. ‘ <, . * .
untransformed version does lower response time for the untransformed

version, much more than ‘for the transformed version. Any difference ) .

- v \

. between' the two.versions disappears im Context 3, biassed towards the

transformed version. Response time for the transformed version is lowered

) still more in Contex?%%%?while not ‘being increased overall for the .

L d

untransformed version. Figure 3 gives means for contexts.

B .
#

The results for four of the types fall into natural pairs. Passive Co,

and There lngertion follow abproximately the Same patte?ﬁ, Figures L and -
5. Note that Context 2 and the untransformed version are highly congruent, j‘ '

as shown by the sharp_drop in reaction time. The contéext leads ‘the reader
L ‘ ’ * . . . .
to expect the topic of the following sentence in subject position, and

this expectation is borne out by the form of thé untransformed version. .

< \

The transformed Passive,sentence is incongruent with Context 2, as shown

/. r‘ R ‘ - A | 31 |

e L
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. Ed < “ N .
by a;\>bcrease in reaction time. There is little change in Cortext 3 from
- ~ . 2
. . : . \
the neutral case,,even with the incongruence of Context:3 and the active

version. There is a significant difference between the active and passive,’

The overall difference between active and passive in

'

versions, p.< .pOl.

the 3 contexts is consistent with the results ©f other similar experiments &

' s

'Y .
(01son & Filby, 1972). The difference of 260 msc between response times

for the passive and active form% in Context 2-(which is blassed for the
1 [

active form) shows a clear interaction between sentence form and this
N e -
context.

P! .
‘In the case of<:;;re insertion, the untransformed verdion shows a

+ _similar sensitivity to sentence form in Context 2, which is biassed for that

kol

v

. ‘ v .
sentence form. But. information about discourse topic and topiaof the
: L ' ¢

~ ' 3 . "
K\iS}IOWing sentence does not much afféct response times, for the transformed -

version. This insensitivity to topic information would follow directly .

from the hypothesis that there insertion senteﬁces are without a topic.

3

lexical NP in subject
f\ N

position,” the inference that the grammatical subject is topic of the

If the dummy element there replaces a referring

" sentence will not be made, or if i

»

t is, the net result will be vacuous,

~ 4 .

ST

: since there expreséés nothing for the sentence tqQ be about. The effect -
//’ of context is significant, p < .05. ) . . .

L

Adverb Preposing (Figure 6) and Subjéct to Object Raising (Fiéure 7).

. . .
. illustrate opposjte'effects of Context 2, and different roles of potential
- . ’ % . . ’
topic material. The untransformed-version in Figure 6, Adverb Preposing, -

shows the same effect of context on grammatical subject,that is seen in L

4

) Figures 4 and 5. ,Thus, the subject is topic, and the‘fofm of the sentence
. ? - - :

ts highly congruent wWith the context. There is little change for Coqfext 3,

¢ Al " b

'

!

'

32
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which introduces as potential topie some adverbial material.which occurs

‘at the end of”the sentence. But sirice the values for the untransformed . .

«
'

version are not very different in Context 2 and Context 3, we can conclude

that theré is not much differenCe in how topic is perceived, even though

te

\ ) khe contexts dre different. The gram@atical subject is topic, while the '(:j\é
link between Context 3 and the adverbial at the end of the sentence has - N
the facilitating effect .of being a specific link to the context. . o

' 14

. . For 'the adverbial to be perceived as topic, by virtue of ite initial

position, we would expect incongruence of the transformed version with
Context 2, which ,is biassed towards the grammatical subjecﬁ as topic, as

in the case of Passive. Further, we would‘expect congruence of the

e . . .
.

. N ~ B
transformed version with Context 3, but instead.rggction time is increased
in Context 3. Moreover, the general trend is for reaction times to both

_vergions of the sentence to go in the‘saéé direction. This case is
decisivg agéinst Hypsthesis‘A; iﬁitia[ elements as topic, and for Hypd;hesis"
' B, preverbal‘gra&méticaf subjects as topic. ﬁreposed adverbial mat?rial ) |
is u;ualiygi¢lt'to express old informatipﬁ, taken for granted, and thus

‘similar to some definitions of ‘topic, as given information or information

-
-

previously mentioned. But we see that the preposed material is apparently .
not taken as topic in contexts which bias the read&r ‘towards the grémmatical

~subject as topic. .The response times- simply parallel the times for the

ransformed version. Note also that there is a slight rise fdr'fhe < ]
) transformed vqfsion'in.ContexF 3, biagsiné the reader towards thé adverbial
} J . ] as top%c. We may thérefore_conélude that prepos;d édwerbﬁa{s are taken
/ . : ° . ..
‘ pérhapS“aé béckgroqnq:information,.to be held in store while waiting for ° i‘.
- ;; t . ;hé'real sentence °*topic to appeér, iq graﬁmatical subject pésition.. I f

. , , , a3 .
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anythiné, the initial position of th& adverbial probably confuses a reader;

”

L \ - - t ‘ -

expecting It to.be topic, since it"really functions as background inf?rma- “

tion. ) . SN

V4
" The résult§ for Raising to Object sentences show the opposite effect

. .4 . ‘x' " . °
from Adverb Preposing (Figure 7), in contexts 2 and 3. "'In the neutral
'context, the transformed version takes, about 60 msc longer than the °
. . ' - N

-

untransformed version. In Contexts 2 and 3, the ‘reaction, times for’ both -

versions are parallel, both about 2460 msec in context 2, and 100 msec
. ) - SRS X . .
lower in context 3, or 2360 msec. These responses arqgue that the topic of

N I . *
the sentence is perceived as the same constituent, whether or not the

transformation has applied. This topic constituent must be the‘lbWer“h

¥
) clause subject, towards which context 3 was biassed:
(12) s.. -Ohject Rai'sing, context favors Raising

There are reports of UFOs’ on the West Coast. .

Some people ‘believe that a flying saucer is heéding towards L.A.

“

“
- r

(13) 6. +Dbject Raising, context favors Raising
There are reports of UFOs on the West Coast.
) 0

'

Some people believe a flying saucer to be heading towards L.ALY

In this example, the NP a flylng saucer has an antecedent UFOs in context

3 Wthh establlshes it as an existent thing and part of the discourse.

L4

Contrést this pair above with the corresponding pairs of context 2 and

-
.

Raising to Object sentences: . ) .
(14) 3. '<Objecf Raising, context disfavors Raising, oo
Southern California might soon become a dangerous place to live.
N ‘Some people believe that a flying ‘sauckr is-heading towards LLA.

pe
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(15) &, +0bJeCt Ralslng, context drsfavors Raisnng ) Tt e

Southern Callfornla mlght soon-become a dangerous'place to'liVe

L e Some people believe a flylng saucer to. be’ headlng ‘towards L A.

- .
. -

. There |s clearly an lncongruence Between the transfbrmed versnon |n h .and

. - ]

the c0ntéxt which does not contaln "an antecedent for ?lylng saucer.

4 - T

Apparently the “combination in 4 was treated the same way, in that f x ifg
N ‘\
‘saucer was perceived as topic without a discourse antecedent, and thus not

[
.

cJearly compatible with the context which preceded. . N
Y :

<

Fhe Ransnng to Object combingtions are somewhat different from other

¢

dan exhaustive study of preferred verslons of Raising sentences, there is a

_cases such as Passive and Adverb Preposlng.

(3

N

generally perceived as topics, then tHe topic in Raising sentences,ought to

- ’ t‘\'
be the subject of the majn clause, such as People in the previous examplest.

[}

«

&

‘

) lf grammatical subJects are

T

<:But there are'some arguments for saying that the topfc is really the lower

]

-

clause‘subject, which also is the grammatiical object of the transformed

»

N .
version.

NPs*.which can‘occur,’and undergo Raising.

.

. % . ‘
Inethis position, there are some resttictions on the kinds of

“As Borkin (l97h) has noted in .

]

\

-hierarchy of fellC|tous and infelicitous NPs which have been ralsed 'The;

-

‘worst cases are NPs with-vaguesor hapd to determine reference, |ncld<|ng

parts of idibms such as tahs; headway, generics and superlatives, as

"(f6)a

??We believe the slightest noise to be |rr|tat|ng téo him.

2 PR

b ?7They supposed anzspoctor to know the answer.

c 7?They declared tabs to have been kept on the smugglers. *
‘ — .

Ay

NPs of this type also make,bad tapics, since they do not indicate anythin

particular. The best .cases are those which make good topicsy indicating

pagticular entities, especiaily ones kpown at ffrst hand by‘the speaker,
) \ M . NS P i

S

#f
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-

It is argued in Davison (1979) that two factors work together’to

’ ‘ . ®

-

4 .
including verbs like believé and declare function more as modifiers qof a

proposition than as ‘asserted content. Second, the st?uéture created by

Raising is so 'marked,' or unusual and misleading about. logical relations,

that it has acquired a distinct communicative functiop. This is the

.

definition of lower clause éubject as topic of thé whole sentence. While’

subjects are often infefred to be topics, the inferente is alsq‘cancellable. ’ ..
. -, . JR T
In a general discussion of theé relation of topic and grammatic§l spructhre,

’ ” ° ) . . ¥ . -
it is proposed (Davison, Note 2) that the pragmatic inferefce of topic-ness

\
-~ 1 - *

varies in whether it is obligatory or’cancellab}e depending on .the '

) [4

'markedness’ of the grammatical structure, The more marked the sentence T

% LN,

structure is, the less easily the inference of’topic’chn be cancelled.' " _o.
2 N - )
" This principle seems to besvery much operative in the Raising to Object
&

cases. .

L4

It_is somewhat less the case fer Raising to Subject sentences. Jhe ..
) Y >

structure created by the transformation is mafked, in that the lower P .

.
o

3 .

» b N . . - :t‘ . "- I'd “'}
clause logical subject is the surface subject of the higher-verb. But ., -
. . - L ‘!
. ® . .
the identity betweem higher and lower clause subjects is also found in:. |
*. 4. A . 5, .
another construction, not studied in this experiment,”an example of which A

'
. : .
lS: ‘ ' ’ N 3 N

(17)  Miss Garbo,wants [ﬂi;o’be leff.alone]. d : ~

So it may well be the case that the structures such as the target sentence

~
L

in (18) below ar2 less marked

and less topic defining than the Raising to -

i .

" . Object cases, o - . : -

.

. M .
a2 -
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" The responses to.Rétsing*to Subject sentences ‘are given in Figufre 8,

"in which the two biasing contexts decrease response time for- the frans-‘

formed version approximately equally well. We would expect such results
for Conte}t\B which’ leads the reader to expect in topic/grammatical subject
position the promoted subject of the spmp!ement clause. For example, in

-

(18), the mention of immigrant workers in the context (Context type 3) may’

be linked to Algerians in subject position in the Egrget sentence:
& k . b -

>

(18) (+Raising to Subject, context favors Raising)

[y

, Immigrant workers have suffered much prejudice in recent years.

"Algerians seem to have an especially hard time in France.

- . : 4 . .
It is not surprising in Context 2 that the subject of the target sentence

o )

is perceived as topic. The Context 2 sentence for this set of sentences

N . .
mentions unemployment figures, and the subsequent subject/topic refers to

~

a group people, Algerians, who might be affected by unemployment. Hence

the context senténce}is linked to the whole prdposition which follows, the

I »

grammatical subject of' which refers to possible instances. .

4

What is most hard t0'ungerstand is the sharp increase iﬁ'fesponse

[y +
-

times for the untransformed version In" the neutral contex;f Context 1,

we expect and find a“difference, with the Jtransformed version requiring

’

about as_much more time to process as passive sentences ih the same context

-

(cf. Figure 4). But ih:contgxfs‘Z and 3\ response times for the untrans-

fbrmeq Versfoh are exactly the reverse of Context 1. Wheye closely linked

contexts even of the incongruent sort usuqlly'increase'response time/here\" /

the presefice of semantically and pragmatically closely linked context

, .
interferes with comprehension.
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We can only speculate about the reason fqr this, But on examination

f .

'
of the sets of sentences we used, we find that the kinds of contexts whose
» LR
properties are-appr?Priate for the other sentences may not work?axactly~

Y

the same way in the Raising to Subject cases.~ This we believe, ﬁé because
“~ -~ * *

of the semantic content of the verbs which govern Raising to Subject; such

as seem, appear, ~turn out and happen. These verbs all have to do with

1

indirect knowledge, rather than direct certainty. Thus they are general}y *

) . .
used™to indicate doubt, uncertainty and second hand knowledge, unlike the

- -

_verbs which govern Raising to Object, such as know, prove, ascertain,

©

suppose, believe, acknowledge, etc. These verbs are used either to assert

directly or indirectly, or to indicate the source of a belief. Raising to
- . ” N "; N - P
Subject verbs on the other hand, generally cannot be used to assert strongly

some proposition or to attribute a definite belief to a particular source.

Hence, in retrospect, it seems that there was something pragmatically
» ° /\
odd about the context-target sequences of sentences in which Raisigb to

.

Subject did not apply but sould have. The context made a definite oo

assartfon, e.g., have suffered, as in (19), while the target sentence,
- . . . N
¢ - - “ . 3 : . . . -
instead of further suppbrting the assertion or giving a specific instance,
f .

. »

gave the impression of diminishing the certainty of the previous assertion:

-

(19)a Immigrant -workers have suffered much prejudice in recent years.

Y

b-1lt seems that Algerian; have an ¢i3lly hard time |n Fgance
—L SEEms ' ",R?Pﬂ.ué

« Thus the pbrase it seems that dlmlnlshes the ce;;aiety of the fact expressed

v

oin the clause which follbws. These two-sentence distourses proceed from

more definite to less certain and -definite assertlons ‘The four other
- N \ /
. sentence types did not have this r€1at|on to their contexts Vf thege
experiments were to be done again, we would change the sentences used for

- ' 4
L ;fg v . . A -
. e . A
.
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Y

contexts 2 and 3, so that they made a reasonably natural discourse in . ! )
. o - . & ' |
combination with the untransformed versions. ) ~ -
\ .

|
Because of the fact-that the results for the untransformed version s ' 1
N -."
_ for Raising to Subject.sentences are so unlike the results for other trans-
' ¢ . . *‘,‘ -
formations, we wondered whether suftratting the responses for this . -
« ';

transfornation would make a‘difference in the overall results. Another

N .

\ -

analysis of variance was done, including réspénses for Passive, Adverb 1

. . ‘ . . - I
Preposing,: There-Insertion, and Raising to Object, but not Raising”to .
—t'— 1 - . .

s -

Subject. The major difference b&tween this analysis ard the others wés~.‘ ] "

. ¢ 0

. ' . ‘ - e -
- that the difference ’in means betwe%n,ﬂransformed and Untransformed versions
3 Y N » - 3
R . . ce s R

for these four transformations\is statistically significani_(2_< .05).

. . ] . . : . N ) < )
,‘ N Y . . » * .
. AN Conclusion :

We have deen from Figures 1-and 2 that cbﬁtht in general has ant . e
fect on response time, with the exception just noted above. Thé*right
E ) ° * ' [y ‘ WY .

Kind of conteXt;—mentidn?ng an antecedent for the topic of the following

\ ~ . .

sentence, fadiliggtes respo;se time for the untra%sformed version, aqg
lhe'same contégt,ﬁas no facilitating .effect for }he tr;ns?ormed version.
) Résponse time for'ﬁhe.ttgnsf;rmed yersion becomgs equ§figed wi th the ) .'";
untraﬁéformedlvérs[gn, 5rovided that thé transﬁormed‘version is precgded
. . N .. L - @
by a context whicH.sets up the right expectptién”of the initial or subject
eiemént of‘the target sentence. The moral to be drawn from thes; results- -

-

seems to be that even if the transformed version requjres more processing e

effort, reflected inémorefprocessing:time, the difference makes no
\ PO

. ) B R
difference in the right kind-of context. Hente it is hard to.draw con-

“ .

'clusions from the kind of experimental data cited .in Bresnan (1978) which

- «
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W N
she uses to support her nypotheses about a realistic tbeony of grammar based-

on psycﬁological models of processing “and production.. The experiments

measured. .

L , . . a %
v

) . ) R
But it seems that the situations all involved sentence¥ without verbal

coptexts. Actual spoken sentences, and written~ones involving the same
linguistic structures with the added task of interreijng written symbols,
_generally occur in connected,discourse of some kind. The connections need

not°be very tight, as Qﬁ§ervations of agtual conversations -show, but at

least-the participants have- some sharéd notion of what i s be 2ing discussed.
¢ - ’

2 - ‘

While sentence structure;\seqUtrnng specual par5|ng efforts mJght be,

'\
acquired later, and mlght be 'marked' in some sense (cf Davuson, 1979)

. experimental results about sentences out of context dé no really address

) Vd © ~
the problem of exactly how complex a given structure is ei her for ch|1dren
L2 .’ gy
or adults. If the semantic processlng work is shorteneJ by informat.ion
.t . - -t g \4 ,
in_ the context, then the additional load of un§angl|ng lochal relations
. 'S ‘ “:"\ ‘&;ﬁf . B
makes no ultimate difference.

f >
constructions, and construct grammars on the basis of
. - - N MR

‘Therefore, it would not necessarily folTow that the grammars| representing
- « P

! " . A ’.° B

a linguistic Tompetence have to represent 'marked' constructjons 'in one_

gerticulan waf (for exa@ple-as léxically related constructior&'tp be

w S -
found in each verb entry, Bresnan, "1978).

. - \ ' 8
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. APPENDIX A

Examples of Transformation Types and Contexts

1. . Passive, (see | above) :(Av. 12.5 words per senténce)
. TN . '

@

‘A.t Contexts

° N . “« <
,

1. Police reperted the details of a recent kidnapping. (Neutral)

-

2. Strange men have been on the prowl recently (Favqrs un--
transformed version) - /

4 -

- .
* N -
> .
Q -

Chitdren should never be allowed to walk home alone at night.
(Favors transformed versnon)

v 1

L b
Target sentences

A man abducted a.'six- year old glrl in Califgrnia.
(Untransformed versnon)

. ‘ | .
" 2. A six-year-old girl was abducted ‘by a man in Callfornla
' (Transformed version) 0N .

v

. L 3 e
‘There Insertion (av. 10 words per sentence)

o
v

)
4

A. Contexts

. ¢
v N A

Polltlcal |nstab|l|w |s a common feature of life in the
Thlrd World. . .. ‘.

- . N
<5 . -« "

..«Revolutions are fypicalff glossed over in American textbooks.
. (S . -

South Ameriéq'is a difficult continent.to'stpdy.

o

-

-
-

¢
3
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) "L ’ ’
N N v N ’ \
+ =+ B. Target sentences s
1. Numerous revolutions have occurred in South America since
. T 1900. . . .o . .
"2. There have occurred numerous revolutions in South America .
. since 1900. . .- .
3. Adverb Preposing (av. 116 words per sentence) . e
" A. Contexts I L ’ R ‘ . - \% A
Y . N - ” - ' &' . 01“
° 1. ‘The Engliish have different work habits, from Americans. e
- - ' ~ . + ) <
- o ’ . ’ S ) . ‘ . ’ . ‘6 -
- 2. Shopping in other countries can be frustrating for Americans. . Con
. N, ‘ .
) 3. The English in general do not work +in the evenings. -~ R
, B. Targets . ' L : . ‘
. - R ..
’ 1. Most Engljsh'shops are not open after é p.m.
2. 'After"6 p.m. most English shops are not open. 2
. 4. Subject-Subject Raising (av.  12.6 words per sentence) "
. ) ) s
} . A. " Contexts - - - -~ . «
f:"_ 8. ’ Al . , -
' 1. There's an in'ter/esting article in the mewspaper about immigrant
workers. ,
' ‘ , e A
' 2. | have jusk béen looking at the unemployment figures for Europe. '
* . ' > ) ’ o . . 4 ' ¢
. "k ’ xaa
. ‘3. Immigrant workers have suffered much prejudice in recent years. -
. ' ' °
» wf R . _ < : N o
. a . ) . .
' ¢ 47 v
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. , ) s
B. Targets )
j 1. It seems that Aléerians have an especially hard time iq'%rance.
\. ‘ - . - - . 3
.. 2. Algerians seem to have an especially,hard  time in France.
- 5. Subject-Object raising (av. 12 words per sentence) ' ,
o o A “Contexts B f N - >
) + ’ ; . o . “ . . - %
: 1. It's amazing what you can read-in local newspapers. <

A . : >

L) . . » N
{ - ;

- -
S 2. Income-tax evasion is a very common crime.
. s . . N . g b B . ;"—
. s \ . -
. ’ 3. Elected officidgls are no;aalways trustworthy. )
¢ * . . o ’
.o . . . . . “

<’ B. Targets . .
] > » % r
. - . _ -

. . 1. Judges have ruled that several mayors were gui)ty of tax-fraud.
ERE T . - N ' . -
& . N .J . . -
’ 2 2. Judges have ruled several mayors to be guilty of tax-fraud. o
° . > . . ' N .
L * ’ - °' -
. o v n .
. - ~ °
a
3 4 % - * . » . ¢
& ‘a '
. e A
- N ¥ #l -
° ® o Yy .
N o * L - ’ e
- \ ' ’
9 - . .\
o* .,‘ ’ ".u 1
- . » ¢ ¢ e N . . -
\‘. &' N o3 . '\
P N * . N -~ B
. . . N\, ° / . .,
. Do ; e . )
’. . o - . -
4 » . - . ’
) ) ' ‘g ‘ .
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. ) Instructions to Subjects . -
T . . . ¢ ‘ . . * ' !
1.7 You will see pairs of sentences written out on the screen--these will .
\‘ ' X . ) ..‘
be' part of the same paragraph, so that, they will be connecged in some way.
- * ' i ¢ N
l . The first senteﬁce will be written out by itself. Read it and when .

/ f . , ] v -
. you have finished.reading it and feel you have comprehended it, press the i

spacebar. This. will-bring on the next sentence. Do the same thing--read'

4
e
0 - o «

L . : . "y e
.and comprehend the second sentence, and as soon as you have done this,

’

1]
& , .

press the sMacebar.
) ‘ : .

: . . . . ’ &
2. There will be a practice sé€ssion to show you how the sentence pairs

a

« ) BN ' .
' work, ‘and what you are supposed to xclo- You can go through all the items
s "~ 4 . ’

. . _ . .
“. in the practice, or.gb on at any tjme to the experiment.
- \ . - * A

. oo, ) .

.- . N . s . .
& 3. You can pause at any time between items. You can tell when this is -

{ ) - ) ‘ . .

¢ ° becasse it is when the middle of the screen says ) - . )

~ ' ' ) ‘ :
‘, . Press ‘the spacebar to continue. . ‘ .
. 4 ! ! N :

. L ' . -
Please dOn:’t/V@Se between sentences, or whep~the second sentence is . )
® . o -
still on the screen. :

. . :
° - ~
o’ , . ' ¢
0 . 1‘. L‘\‘J‘ . .
g v tg ’ .
| L 49 . ,
¢ . .. - ':J. < - ‘ -~
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L4, The f:%?xts in the experiment are about a lot of di fferent things. .The

- ~

information in the sentences is not necessarily true, though most’of jt
is true. . ‘ , . ’ R

5. ‘You should rest your hand near the spacebar, so that you don't have - ¥

f - o
~ - ¢ . . *
© N . . -

_to reach each’ time you press it. (But don't keep your finger right gﬂ_" .

- ) 3 Lo K
- . the spacebar all the time.) Have you ever-used a PLATO terminal before?

-
3

[f s0, you can use anothér key if it is more comfortalg_le for you; all
. ., ‘, \w- | f; »"9.»-‘ ‘N‘ _‘, . ok
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of them will work@éa@ivate the’program. && .- e
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6. *“When you rejd the s
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entence pairs, fead &t yourinorpal rate. Don't
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>
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try to speed up and hurry, or go stower than normal. -Read as ‘though you
: ] ! - ©. ; r;' ¢ L , .
- M Lo 8 F .
" ’ . * r N B . T Te \ )
. would read something from a feature.article or news story in thg newspaper. >
. » ” . -

- é'a ‘ —."' ‘ »
. .
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., There are‘, no right or wrong answers, and there are.no*ir] cksﬂﬁh\the‘ task

-
voi ars,

~
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you are asked to do. ' ’ .
.. ‘ = -
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7, There may be some short delays between items while the machine is
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cHoning the next sentences. - o e
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When the experiment ‘is over, there will be g.septence on the scr#én

. . : /
tel Iing you this. After you have finished, you will be told more abput

P &
” ‘o
what the experiment was about. i
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(Administer debriefing Juestionnaire.) ) i
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al structure than passive sentences but also
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of sentences outside.of & lcontext (Forster & Olbrei, 1973),
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Analysis |
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Target version 2,02 h.d. 6.70 .02 6.70 .02
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Figure 1. Comparison of mean response times (5 transformations)

for transformed apd‘untransformed versions of‘target sentences,_ in

three contexts.
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Figure Captions ) . g
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Figure 2. Comparison of mean response times (msec) (4 transforma-

tions, exc]uding Raising to Subject).

Figure 3.

sentences,

~

Figure L. Mean
Figure .ﬁean
mation. ‘ ’
Figure 6. Mean
t;ansformation.
%igure-7. ﬁean
transformation. \
Figure 8. Mean
trans%ormation.
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in 3 contexts.
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Mean response.times (msec) to both versions of target
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response times (msec) for the Passive transformation.
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response
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(msec) for the Adverb Preposing
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(msec) for the Raising to Subject
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